adaptive risk management context-based cue density-dependent cannibalism Geocoris pallens kin discrimination predation risk size-structured interaction A cannibal has to weigh the benefits of the consumption and removal of competing conspecifics against the potential loss of fitness through filial cannibalism. We examined the role of the presence of conspecific females in informing adaptive cannibalism decisions. Females of the hemipteran bug Geocoris pallens express low egg cannibalism when alone but become much more cannibalistic in the presence of conspecific females and do not discriminate between their own eggs and those of other females. Experimentation showed that females that could not commit filial cannibalism exhibited strong egg cannibalism that was not reduced by the presence of conspecific females, whereas females that could commit filial cannibalism were very cannibalistic only in the presence of conspecifics. An experiment also showed that the presence of conspecific females triggered a stronger egg cannibalism response in G. pallens than did a heterospecific egg predator. These results suggest that G. pallens females become cannibalistic in the presence of conspecifics because they interpret conspecific presence primarily as an indication of decreased likelihood of committing filial cannibalism, and less so as an indication of lower expected survival of eggs or future resource competition. Our study highlights the importance of informational cues, in this case the presence of conspecifics, in modulating the expression of cannibalism. Ó
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Many animals face a key decision upon encountering a vulnerable conspecific individual: to cannibalize or not. Although the cannibal gains energy and reduces intraspecific competition through cannibalism, it will also lose direct fitness if it commits filial cannibalism (i.e. cannibalizing offspring; Polis 1981). Hence, cannibalism often increases when food resources are limiting (Mayntz & Toft 2006; Frank et al. 2010) How might an animal that encounters a vulnerable conspecific that it can cannibalize evaluate its risk of committing filial cannibalism? There are two broad classes of possible mechanisms. First, offspring may be recognized directly using phenotypic cues that they express (e.g. males of the bluegill sunfish, Lepomis macrochirus, discriminate between their own fry and other fry using chemical cues and cannibalize more of the latter; Neff 2003; Neff & Sherman 2003) . Second, offspring may be recognized indirectly using a reliable association between nonphenotypic cues and the likelihood of encountering offspring (Pfennig 1997; Schausberger 2003; Lissaker & Svensson 2008) . For example, for species in which individuals may encounter offspring (e.g. if dispersal is limited), the individual may use the presence of reproductive conspecific adults in its vicinity as a cue to estimate the likelihood of encountering its own offspring (the presence of other reproductive conspecifics reduces the likelihood that any encountered conspecific juvenile is the individual's offspring; Manica 2004). Consequently, the likelihood of filial cannibalism decreases, and cannibalism may be more strongly favoured. This was demonstrated in the fish Telmatherina sarasinorum, in which spawning males increase egg cannibalism when they perceive the presence of other conspecific males (Gray et al. 2007) .
The presence of conspecifics may, however, be important as a signal of two other important aspects of environmental conditions that could shape the optimal expression of cannibalism. First, the presence of conspecifics could indicate that the risk of cannibalism by other conspecifics in the vicinity is elevated, and consequently that offspring from the focal female are less likely to survive, even if they are not cannibalized by their parents. Offspring that are unlikely to survive have low fitness value for their parents. Regardless of whether or not a cannibal can reliably recognize kin, it may be adaptive for parents to cannibalize offspring that are unlikely to survive, as this allows the parent to reabsorb some of the
